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TITLE: 

Mechantsm for securing together building modules, 

DESCRIPTION 
5 Fi eld of the Inventtor) 

Th» invention rslatea to moAwXw buildii^ units for use in tiie constructicm of 
largely piBfabricatsd offices, hotete and apartment blocl^s, and buildings of a 
similar general nature. Such modular building units are box-like structures 
which can be manufactured and fftted-out off-site and then transported to a 
10 construction site for final assembly fo form the Internal rooms of a building. 
The building Is aasembled by stacking the individual modules in a horizontal 
and vertical anray and securing them together to farm a rigid strucriure. The 
Invention provides a novel mechanism for securing the adjacent modules 
fog&ther. 

15 

Background Art 

Particularly In the construction of hotels, apartments and student 
accommodation ft fe known to construct the buildings from lightweight building 
modules each of which Is a skeletal steel shell fonned from lightweight 
20 structural steel sections welded into a box-like structure and lined with 
boardlnsf such as plasterboard, plywood or oriented strand board <OSB). 
Each building module is made initially as such a lined shell, and is then fjtted- 
out to the desired standard of internal decoration In a factory before being 
transported to the final building site for Incorporation Into a building. 



25 
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individual building modules for erection in a horizontal and verticai anray Into 
such a building are described and claimed In copending Patent /^plication No 

W088004. Other buBdIng modules are known, made primarily fham wood 

frames and wood boarding. 

A difficulty arises in the securing tcgetiier of ti^e individual modules. A first 
module can be swung into position by crane and bolted or otherwise secured 
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to the building foundations. A next module can then ise swung into postfion 
alongside, but tho edge that lies alongside the foundations Inimediately 
adjacent to the original secured module Is obscured firom access, and only the 
accessible sides of the ba$e of the nwduie can be secures to the foundatfons, 
5 SImflaily with all subsequent stofeys of the buIWIng, only the first module to b© 
swung into position can be secured on all bottom edges. All subsequent 
modules have at least one bottom edge obscured by the adjacent moduJe or 
modules, so securing Is limited to those non-ot>scured edges. 

10 The invention 

The Invention provides a me(*anlsm for securing together room-sized 
building modules In the construction of a building as claimed \n the claims 
herein. The mechanism can be used In the securing of the first course of 
building modules to a foundation or base structure, or for the securing of any 
16 subsequent course to the course below. The resulting building Is one in which" 
each building module is secured along both long sides and preferably along 
all sides to the adjacent structure In both the vertical and horizontal directions. 



Drawings 

20 Figure 1 Is a schematic perspective view of eight building modules stacked In 
a 2x2x2 vertical and horizontal array typical of a part of a modular building 
constructed from such modules; 

Ffeiure 2t fe a verficai section through a first embodiment of a securing 
mechanism acoordind to the Invention securing together four of the modules 
25 of Figure 1; 

Figure 3 is a perspecfive view of a part of tte securing mechanism of Figure 
2; 

Rgura 4 Is a vertical ^ecSon tiinsugh a second ambodlm^ of a securing 
mechanism according to the invention for securing together two horizontally 
80 adjacent modules of Flgui« l, although the side fixing of only one of those 
modules is shown In F^ure 4 for clarity; and 
Figure 5 is a perepeetlva view of the medianism of Rgure 4. 
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RefemYig firat to Figure 1, ther^ f$ shown sohemaflcally a part of a building 
ioonstructed from modular building units such as those, fop example, described 
and claimed In copending Paient Applicatton No WOesOtM. Tha modules are 
• 6 shown In a 2x2x2 array, although in e complete building the array could be " 
much laiger. Rooms two deep are a common feature of such faulldfngs, as 
the outside walls of the modules can be pre-fitted with ext^al windows. The 
internal walls can b&. provided with connecting doors or conidor sections, to 
make up the floor plans familiar to all those aware of modem hotel bedroom 
10 layouts. The number of modules In each corridor Is dependent on the size of 
the site only, and the height of the building Is governed only by the strength of 
the Individual units and lhe rigidity and load-bearing capacity of the lower 
units. 

15 In Figure 1 three modules 1, 2 and 3 of the four modules of the ground floor 
are yislbie. A fourth ground floor module, which would have carried the 
reierBnce 4, is hidden from View. On the floor above, however, ail four 
modules 5, 6. 7 and 8 are shown. 

20 If the individual modules were hoisted info position In the above numerical 
sequence. It will be appreciated that module 1 can be fixed to the foundations 
(or to the floor below if the Illustration was at a higher level in the building) on 
all four of Hs base edges, because none of those edges is obscured by an 
adjacent module when module 1 Is the only one on site. When module 2 is 

26 hoisted Into position alongside, however, It cannot be secured to the 
foundations or lower course along Iss short bottom edge that abuts module 1. 
It has In the past been secured only at the other, exposed, bottom ^dges. 
Slniilarly module 3 has been secured only along two short and one long base 
edge; and module 4 would have been secured only along one long and one 
30 short edge. Exactly the sams restrictions apply when hoisting modules 5 to 8 
into position and securing them to modules 1 to 4. 



WD8B009 




Figures 2 and 3 &how a fbdng mechanism according to Vne invention whlcti 
secures all of the modules along ali of their edges or sides in both the >fertlcat 
and horizontal directions. The four building modules shown are modules 1, 2, 
5 and 6 of i^gura 1 , but of course any adjacent set of four modules could be ' 
s connected together In the same way. The comer detail of the individual 
modules is as described and claimed in copanding Patent Application No 
W068005. Each of the mutually fcicing verHoal walls of the individual modules 
is shown as t»lng of double thickness, with the outennost wail of each 
module being given the reference 10. The showing of the walls as double 
. 10 thickness Is of no relevance to this Invention, and is merely a renaction of the 
fact that tiie individual building modules, which may be as described and 
claimed in copending Patent Appilcafion No vy06B004, are m3kB from a 
siceletal framework lined internally and finished by fitting-out before being 
tranepaled to the building site. 

. IS 

What Is of importance to this invention is that each module has secured to its 
outer wall a metal channel member 11 of top-hat section which extends 
around the outside of the module along eadi wall that in the finished building 
is to fece the wall of an adjacent module. One such channel member 11 Is 

20 secured around the top of each module as shown for ttie modules 1 and 2; 
and one Is secured around the bottom of each module as shown for modules 
5 and 6. Each individual module therefore has two such channel m^nbers 1 1 
around its periphery or part of Its periphery, one at a low level and one at a 
high level. Each channel member 11 is parallel to the adjacent comer of the 

26 module and spaced fix>m that comer by a constant spadng d. 

When the modulea are stacKed together there is a small but constant spacing 
between the adjacent vertical walls. This is a necessary ret^uirement for 
acoustic Insulation, and is utilized in the fixing mechanism of the Invenflon. A 
30 link means 1 2 is inserted into the spacing left bel\ween the adjacent modules 1 
and 2 as shown in Figure 2, and is then secured to the tops of those two 
modules before the modules 5 and 0 are swung into positlcm. The link means 
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12, shown more clearly in Figure 3, comprises a base strip 13 of galvanized 
dteel upstanding from which are a regular array, along the length of the baae 
6trip, of rasillently flexible legs 14 each having a detent flange IS formed 
along its upper and outer edge. Below the base atrip 13 is a symmetrtcally 
5 similar regular array of fasiiiently flexible legs 18 each having e detent flange 
17 formed along its lower and outer edge. The v^cal spacing between base 
strip and the flanges IS and 17 is the distance d. 

When the link means 12 Is Inserted into the gap between the adjacent 
10 modules 1 sind 2, the legs 16 flex Inwandty until the flanges pass under the 
channel members 1 1, and then spring outwardly under their own resiilence to 
hold the llnl< means flnnly down with Its base strip 13 abutting the top surface 
of the adjacent modules 1 and 2. The base strip 13 is then secured along its 
long edges to the modules 1 and 2 below, for example by screws, Self- 
15 tapping screws Into the structural steel ftamework of the modules gives a 
string fastening; or alternatively the base strip cpuld be plug welded or seam 
welded to a peripheral cliannel in the top edges of the modules. Shown In 
Figure 3 at 1 8 are the locations of thp screws or plug welds. 

20 When secured as above; the modules 1 and 2 are fastened together along 
their top edges rn both the vertical and horizontal planes by the l\nk means 12. 
Moreoyer, the upstanding resillently flexible legs 14 and detent flanges 1 5 are 
positioned to engage with the tower channel members 11 of the next level of 
. modules 5 and 6 as they are hoisted Into position. As each of the modules 5 

25 and 8 IS lowered into positron onto the tops of the modules 1 and 2, the 
resillently flexible legs flex and return with their detent flanges 15 engaging 
above the channel member 11 of the associated module, providing secure 
attachment of the next layer of modules around all edges of each module, top 
and bottom. 

30 

The base portion 13 of each Insert 12 has another Important function. If 
completely covers and closes the gap between adjacent modules. Therefore 
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when the modules are being erected on site there is only a short time during 
\A^ich rain or dirt can travel doum between adjacent modules, which is a 
higlily desirable feature on ifie building site Hself. Also, on complin of the 
building the creation of a continuous chimney or void from base to roof of the 
6 finished building is avoided, which is a great advantage from a fire security 
vfewpaint. In Figure 3 the base strip 13 Is shown flat. However a preferred 
fonn Is fo shape the base, strip as a gutter, so that any rain felling oii the 
building modules during erection of the buitdfng is channelled away to one 
end or the otiier of the building. 

10 

It win be understood that suitable acoustic Insulation will be provided In 
■practice between tlie adjacent modules and between the modules and the 
inserts 12, although none is shown in the drawings. For example, an acoustic 
barrier couid be created t>etween adjacent modules by placing a layer of 
15 acoustically insulating material suoh as neoprene loam betM^en the outer 
walls 10 of each module and the channel members 11; or by covering the 
outer suriace of the channel members 1 1 with similar material, 

Figures 4 and 5 show an altemaisve securing mechanism according to the 
20 inverttion. Each module has on its outer wall 10 a series of guide channels 
21. Each guide channel 21 is mounted on a fixing plate 22 which Is secured 
to tha outer wail 10 for example by welding or by screwing or bolting through 
an acqusticaily insulating layer (not shown). Each guide channel 21 is offiset 
outwardly from Its fixing plate 22 by a distance d1 (Figure 4) In the direcKon of 
25 the adjacent modules in the building. The distance d1 is less than half of the 
spacing that is left betkveen the adjacent modules when the ar$ hoisted into 
position In the final building as illustrated in Figure 1, so that In the final 
building there is a space between .the adjacent and mutually aligned guide 
channels 21. 



30 



Each guide channel has a guide slot 23 fomied in its outer face, extending 
from a divergent Jaw 24 to a parallei-sided cup portion 26. Secured at the 
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bottom of the fixing plats 22, and lytng inside the guide channel 21. is a 
resiliently deformabia slieet of spring steel 26 whlcti acts as e detent for a 
connecting pm 27 whiqfi will be described later. A circular aperture 28 in ttie 
spring detent 26 is positioned to ile alongside the |>ottom of tlie cup portion 25 
5 of tite guide channel 23 to receive an end of the conneoting pin 27. 

The connecting pin 27. Is located on a lower and of an insert bar 28. When 
two modules of a single storey of a building are in their final positions adjacent 
one another as shown in Figure 1 for example, the guide channels 21 of thode 

10 two modules are immedfateiy adjeoent on another. The insert bar 29 Is 
lowered into ^e gap between the adjacent modules and the pin 27 is guided 
by the divergent jaws 24'into the cup portions 25 of the two adjacent guide 
channels 21. As the inset bar 29 lij lowered, it bends the spring steel detents 
26 inwardly, but springs back with the ends of the pfn 27 received Irt the 

15 circular aperture 28. The spring steel detents 26 prevent the pin 27 from 
moving in the vertical direction, and shoulders 30 of the pin 27 engage behind 
the wail of the guide channels 21 defining the oup portions 25 to prevent 
lateral movement of one building module relative to the other. 

• 20 The guide channels 21 may be provided at any location and at any height on 
the mutually feeing outer sides of the building moduiss, if they are provided at 
a low level, near to the base of the modules, then it may be desirable to 
incoiporate additional guide means to fadiitata the engagement of the pin 28 
In the guide channels 21 a$ the insert bar is lowered ftx»m th© top of the 

2$ adjacent modules. 



Desirably as each level of the building is completed a cover strip of steel is 
secured over the small gap between adjacent modules, to l<eep out the 

weather on sits before the building is finished and to act as a fire break In the 
30 finished building. Such a cover strip also assists in the secun'ng together of 

the adjacent modules, as it conneda together the top edges of the acQacent 

modules in the horizontal plane. 
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CLAIMS 

1. A mechanism fbr sQoiHing iogeth^ room sized modular building units 
In th9 oonstmctlon of a building, comprising mutually aligned detent m^ans on 
5 the l^dng ouislda walls of each pair of adjacent modular bulldfr^g units, link 
means to be towered Isetween two «ic|}acent but mutually spaced modular 
building units in the final building fbr engaging with the mutually aligned detent 
means to lock them together in tfie vertical diraction, and resilient means 
pemfiitting the link means to engage the detent means but preventing 
10 movement In tiie return dlrMilon. 

2. A mechanism according to claim 1, wherein the reslll&nt means 
comprises spring supports for the link means permitting .the link means to 
deflect and pass under the detent means as the link means is lowered, and to 

1$ spring back beneath the detent means to prevent return movement. 

3. A medianism according to claim 2, wherein the link means comprise a 
pair of out-turned flanges on the bottom edges of the spring supports, and the 
detent means comprises a pair of channel members secured to the outelde of 

20 the modules so fliat the flanges engage Iseneath the channels when the link 
means Is lowered into the space between adjacent building modules, 

4. A mechanism according to claim 3, wherein the spring supports 
depend from a base piata which is wide enough to span the space between 

25 adjacent modules and which in use is secured to the tops of Hie building 
modules to prevent relative movement therebetween In the horizontal plane. 

5. A mechanism according to claim 4, wherein a further pair of spring 
supports extend upwardly from the base plate to terminate In outwardly 

do directed fianges for engaging over the tops of a further pair of channel 
members secured to the outside of the modules as the next layer of modules 
Is moved Into posltton to form the next storey of the building. 
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8. A machanfam according to claim 1, wherein the link means comprises 
a pin member extending fransverseJy acroaa the space between adjacent 
building modufea and supported by an Insert bar on which the pin member 
6. .can be iowered Into the said $pace: and the detent, means is a channel 
member on the outside wall of each building module comprising a guide 
channel ibr guiding the opposite end portions of the pin member. 

7. A mechanism accoidir^ to claim 6, wherein the resilient means fs a 
10 spring member which Includee an aperture Into which an end of the pin can be 
received, so that lowering of the link means Into the space between the 
. bulWing modules causes deflection of the spring member until the end of the 
pin is received In the aperture, whereupon the spring member springs back to 
retain the pin memt)er. 



8. A mechanism according to claim 7, wherein the ends of the pin 
member have shoulders which engage behind a guide slot in the channel 
member to restrain the linked building modules against relative movement in 
the liorizontal plane. 
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Fig arts 4 
ABSTRACT 



The Invention provides a mechanism for securing together room steed 
5 modular building unite In the oonstruodon of a buBdfiig. The mechanism 
comprises mutually aligned detent means on the fatdng outside walls of each 
pair of adjacent modular building units. Ibik means to be lowered betjween two 
adjacent but mutually spaced modular bulldlngojnlts In the 'final buildfng for 
engaging with the mutually aligned detent means to lock them together in the 
10 vertical direction, and resilient means pennittlng the Mk means to engage the 
detent means but preventing movement in the return direction. By lowering 
the link means Into the gap between adjacent modules and Unking together 
the modules at a number of spaced points around their entire peripheries, the 
modules can be connected together along all edges in the vertical and 
15 horizontal planes. 
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